Mars Global Digital Dune Database—Composition,
Thermal Inertia, and Stability

By Amber L. Gullikson, Rosalyn K. Hayward, Timothy N. Titus, Heather Charles, Lori K. Fenton, Rachael H.
Hoover, and Nathaniel E. Putzig

Appendix 1. Graphs pertaining to the spectral glitch.

A spectral glitch known to affect the shape of the approximately 800—1,200 cm! silicate
absorption (Pankine, 2015; Joshua L. Bandfield, Space Science Institute, written commun.,
2018) has been observed in the spectral data beyond about ock number 7,000 and continues to
increase in severity as the ock numbers increase. Feldspar and sulfate mineral abundances are the
two mineral groups most affected by this spectral glitch (see “MGD? Data Processing and
Methodology” section of report). Therefore, provided in both the equatorial and south polar
workbooks is a Global Summary worksheet for averaged mineral abundances for ock numbers
less than 7,000 (“Global Summary ocks <7000”) and a second Global Summary worksheet that
has averaged mineral abundance values for all ocks (“Global Summary all ocks™). The graphs in
figure 1.1 highlight the differences this radiometric error can have on modeled mineral
abundances across a dune field.

As previously mentioned, the spectral glitch can affect the shape of the approximately
800—1,200 cm! silicate absorption band, causing an overestimation of sulfate and an
underestimation of feldspar present on the surface of Mars. The graphs in figure 1.1 reflect this
observation. Feldspar and sulfate have the largest and most consistent change in the data when
ocks greater than 7,000 are excluded from the averaged mineral abundance calculations. When
ocks greater than 7,000 are factored out, feldspar increases in abundance and sulfate decreases.
The identification of high-silica phases, olivine, and pyroxene are not greatly affected by this
spectral glitch. Abundances are either very similar or have minor increases or decreases in
abundance, but do not show the systematic and consistent change demonstrated by feldspar and
sulfate.



Feldspar, EQ

965-STSE
LOV-TSEE
99Z+8790
£8S-L09T
SES-POVT
LEI-T6ST
609-EVEE
0LS-L6ZT
979-66TT
EV9-BSTT
895-£98T
0T9-T9VE
9L0-LVTE
TSS-9YET
TP9-ESSE
TLV-BEED
TET-9882
650-9LET
9v9-TLZT
9ET-6VZT
€09-9802
PSS-6ECT
T85-T9vZ
880+T.90
B8TS-T6LT
8PT-6LZT
TES-LLBT
LIV+EPPO
645-¥891
6¥9-0VST

1 98¥-ZOTE

8277+9590
890+0890
TZ0-0L50
DES-ZEET
LEV-LVED
89v-¥6T0
S¥S-92T0
L6V-8E6T
SLy-t0E0
ST9-0P9T
080-VZIE

Sulfate, EQ

LOV-TSEE
99Z+8790
L8S-L09T
SESPOVE
LEI-TEST
609-EVEE
0LS-L6ZT
979-661T
EV9-8STT
895-E98T
0T9-T9vE
9L0-LVTE
TSS-9PET
TY9-£SSE
CTLV-BEED
TET-9882
6S0-9LET
I9-TLTT
9ET-6VIT
£09-9802
PSS-6ECT
1851912
8B0+TL90
BIS-T6LZT
BYT-6LTIT
TES-LLBT
LIV+EPPO
6LS5-789T
6V9-0ST
981-Z0TE
8ZT+9590
890+0890
T20-0L50
DES-ZEET
LEV-LVED
B9-¥610
S¥5-9210
L6V-8E6T
SLY-vOE0
ST9-0v9T
0BO-YZIE

High-silica phase, EQ
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Olivine, SP
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Pyroxene, SP
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Figure 1.1. Plots showing averaged mineral abundances (in percent) by dune field for feldspar, sulfate,
high-silica phase, olivine, and pyroxene at the equatorial and south polar regions. Blue triangles represent
averaged mineral abundances for only ock numbers less than 7,000 (values are from the “Global Summary
ocks <7000” worksheet in both equatorial and south polar workbooks) and orange circles are average
minerals abundances for all ocks that cover each dune field (Global Summary all ocks worksheets). The
shaded boxes cover data that is below the detection threshold limit for the modeled minerals. EQ,
equatorial; SP, south polar.
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